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Kern River Station No. 1 of the Los Angeles Edison 
Electric Company 


(Continued from June 1.) 


Owing to the nature of the mountain where the tunnel 
emerges above the power ‘house, no terminal reservoir 
could be excavated, so a fore-bay, 30x40 feet, was cut to a 
necessary depth below the grade of the supply tunnel, with 
controlling gates, and screens over the mouth of the force 
main. 

Retaining walls were 
made of sufficient height 
to prevent material from 
the mountain above, 
from entering the: fore- 
bay. On the lower side 
where the wall was un- 
supported it was made 
sufficiently heavy to with- 
stand the water pressure 
on the inside of the fore- 
bay. The water enters 
the force main from the 
bottom of the fore-bay 
from opposite directions, 
thus preventing any for- 
mation of eddy or whirl- 
pool currents. 

A spillway, the height 
of which can be controlled 
by means of flash 
boards, was constructed 
on one side, leading to 
the waste conduit, ex- 
tending down the moun- 
tain side and discharges 
into the Kern River, 600 
feet above the power sta- 
tion. This conduit is of 
concrete at the upper end, 
and terminates in a red- 
wood flume down the 45 
deg. grade of the hill. 

The construction of the 
force main is the most 
unique and interesting 
pieceof engineering inthe 
system. Instead of laying 
steel pipe on the surface 
or burying it only deep 
enough to prevent external injury, it consists of an _ in- 
This tunnel be- 
gins in the bottom of the fore-bay, and runs through the 


cline tunnel driven through the mountain. 


mountain, as shown by the cut, and emerges at the lower 
end on a level with the floor of the power house station. 
The force main starts with a diameter of 9 feet, tapering 





PORTAL OF TUNNEL NO 5, KERN RIVER 


for 20 feet to a diameter of 7% feet, which it maintains for 
1,172.3 feet. At this point the force main tunnel emerges 
from solid rock to a detrital lying between the 


mountain and the power house, through which a tunnel was 


deposit 


driven to its emergence at the power house, a distance of 


252.7 feet. 

The upper end of the 
tunnel in the solid rock 
was lined with steel 
plates, 3-16 inch thick, 
riveted together in the 
form of pipe 7% feet in- 
side diameter. The steel 
pipe was putinin 10-inch 
sections, the space be- 
tween the steel pipe and 
rock being filled with a 
mixture of concrete, three 
parts sand, three parts 
crushed rock, and one 
part Portland cement. 
The installation of this 
lining was begun at the 
lower end where it passes 
through the 252.1 feet 
of detritus, at which 
point a taper of 1!¢-in. 
steel plate, to withstand 
the static pressure with- 
out external support. No 
concrete was placed 
around this pipe, and 
the terminal was left 
with the timber sets to 
support the ground over- 
head. 


The steel plate was 
riveted together with both 
straps placed in solid 


rock, reducing the diam- 
eter from 714 feet to 5% 
feet. 

From the end of this 
section of pipe the header 
pipe was run, with the 
following lengths and diameters: 

For 33.5 feet, 4% feet pipe; for 23 feet, 4%4 feet pipe; for 
21 feet, 3% feet pipe; for 11.5 feet, 3 feet pipe; for 16.7 feet, 
2 1-3 feet pipe at end. 
to maintain uniform 


These diameters are graduated 


velocity after withdrawing the water in various branches to 
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supply the water wheel units in the power house. 
_ In reducing the force main at its various pipes to meet — 
the diameters given, taper pipes as follows were used: 

I taper 7.5 ft. diam. to 5.25 in. diam. 20 ft. length 

I taper 5.25 ft. diam. to 4.75 in. diam. ro ft. length 

1 taper 4.75 ft. diam. to 4.25 in. diam. 1o ft. length 

1 taper 4.25 ft. diam. to 3.75 in. diam. 1o ft. length 

I taper 3.75 ft. diam. to 3.00 in. diam. 1o ft. length 

1 taper 3.00 ft. diam. to 2.33 in. diam. 10 ft. length 

From the force main, the branches were taken out at 
right angles to the rear wall by means of a Y on the header 
pipe. Each branch for the water wheels has 28-inch inside 
diameter, and each branch for the exciters has a diameter of 
10 inches. 

The water is projected on the buckets of the be 
wheels through deflecting nozzles with needle valves by 
means of which the discharge of the tip can be regulated 
without disturbing the form of the jet. 

There are eight impulse wheels, each having eighteen 
27¥%-inch buckets bolted to the rim. One wheel is mounted 
on each side of the generator. 

The four big impulse wheels which convert hydraulic 
to electrical energy, have each a capacity of 10,750 horse- 
power at full gate, and a speed of 250 revolutions per minute, 
when operating under a net effective head of 865 feet. In 
addition to the main turbines there are two exciter turbines, 
also of Allis-Chalmers design, each with a capacity of 450 
horsepower, and a speed of 430 revolutions per minute. 

Automatic regulation is effected by means of oil-operated 
hydraulic governors. 

The combined moment of inertia of the revolving ele- 





FLUME CROSS SECTION.* 
ment in the water wheels and generator is 1,800,000 ft. sq. Ibs. 
by means of which regulation at 100 per cent load variation 


*Owing to reduction of drawings the dimensional scales 
are not correct. A 
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- PRESSURE PIPE OF KERN RIVER POWER PLANT NO. 1. 


is obtained within less than 8 per cent when the units are 
carrying 50 per cent overload and within less than 5 I-3 per 
cent variation of speed when running at normal load. 


There are a number of concrete conduits connecting 
some of the tunnels and flumes. The interiors of these con- 
duits are of the same dimension as the flumes. They are 
made of reinforced concrete with steel arches, covered with 
a cushion of earthen material to receive the impact of any- 
thing rolling or sliding down the hill and passing over the 
conduit. 

The following table gives the number and length of each 
conduit: 


Number of Feet. 
Conduit. Length in 
Be wie wate ss aise Sy kat 100.00 
RNG Ne ie EWM 8 AM © wars wes e's hac 60.4 
ae 1 ee eb sig hong ss 8 eo 4s ; 6.2 
Be ee ESN Po wk d'¢ 6.00 vali 42.2 
ee PEI, RS eee isd 5 a5 ive SO 40.0 
ea ee eRees Cri hese cow lice ces 92.5 
ire oat ska y x's 0 os ot be oh 31.6 ’ 
Beta ee a as te ite wee 121.6 


The concrete which entered largely into the construc- 
tion of this plant was made from one part by volume of 
hydraulic cement, five parts broken stone, and three parts of 
sand. The broken stone, crushed to pass through a 2-inch 
ring, was made from tunnel waste deposited at the portal 
of each tunnel, and as there was little sand in the river, nine- 
tenths of the sand was made from the tunnel waste by pass- 
ing crushed rock through sand rolls. The concrete was 
mixed by power mixers at the tunnel portals. 

A construction plant, generating 300 kilowatts, was in- 
stalled for furnishing power for driving tunnels, mixing con- 
crete, transporting materials, also for lighting the swears 
and camp quarters. 

This construction plant was developed by means of a 
flume 800 feet in length, supplyingywater to McCormick. re- 
action turbines, operating one 15®-kilowatt generator for 
each turbine. It was abandoned after the completion of the 
main plant. : 

All the methods of construction were among the most 
modern of engineering practice. As has been said before, 
electric power was used for handling the concrete, for light- 
ing, and for compressing air. 

The normal rated capacity of the plant is 20,000 kilowatts, 
or 26,667 electrical horsepower. The machinery is all tested 
to operate under 50 per cent overload for peak load service, 
thus making the ultimate capacity 30,000 kilowatts, or 40,000 
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electrical horsepower. 

The space chosen as the power house site was directly 
in front of the point where the pressure tunnel emerges from 
the hill-side, at an elevation of 1061.95 feet. This point was 
chosen in order that the elevation of the pipe line and of the 
water wheels be sufficiently high to permit the running of the 
units when the Kern River was at its maximum flood. 

The foundations were started on bed-rock and cemented 
boulders, low enough to avoid any possibility of the power 
house being undercut by floods, and were carried up as walls 
in such a manner that no important machinery rested on 
floors placed on back-fill. Back-fill from other portions of 
the work was used to fill spaces between these walls which 
could not be utilized on account of their falling so low as to 
be subject to floods. 

A deep excavation in the hill-side had to be made to 


CYLINDERS CONTROLLING GATES 
accommodate the inmer end of the building, the debris from 
this cut and from the tail-races was wasted on one side of 
the building as a dump. Upon this dump was placed a con- 
tinuation of the pressure line from the machine’s Y, and on 
the other side the spoil-bank was thrown as a bulkhead to 
protect the power house against possible flood. 

A small amount of reinforcement is carried upon the 
upper part of the machine foundations. The large masonry 
block back of each water wheel deflector is reinforced heavily 
and tied into the main foundation blocks. Excepting the 


long span above the switch-board, which contains an I-beam 
girder, the crane rail arches for the interior walls are re- 
inforced concrete beams. Because of the great length of the 
building and the importance of the work, no account was 
taken of the additional strength resulting from the continuity 
of the beams, the bridging effect of the crane rail, nor its 
cushioning timbers, nor was any allowance made for the 
12-inch curtain walls, which in places fill in below the beam. 
The north wall, however, a 12-inch curtain wall reinforced 
with heavy pilasters, contains only enough reinforcement to 
give reasonable security against vibration and shock. For 
about two-thirds of its length the south wall of the building 
is of cellular construction, producing wiring ducts for the 
60,000-volt connection. The reinforcement of this wall is 
nominal. A series of transverse partitions between the south 
and the interior crane walls divide the space into switch, 





CONSTRUCTING DAM 

switchboard, and transformer rooms, the last of which are 
open to the crane beam, making it possible to wheel the 
transformers out and under the main crane. The crane rail 
columns are not highly stressed, and they have no hooping. 
The control board is mounted upon a deck carried 8 ft, 6 in. 
above the main floor level in the switchboard space. The 
internal length of the machine room is 164 feet. The roof is 
made of galvanized iron, laid on wooden purlins, carried on 
steel roof trusses of 52 ft. 1 in. clear span. 

Before entering the building branches are taken off for 
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each nozzle from the steel pressure pipe Y branches, which 
pass through a 28-inch cast steel hand-operated gate valve, 
then across and beneath the transformer house. A short 
distance before joining the machine nozzle bases they are 
connected to a more elaborate valve, of a similar type, but 
operated by an electric motor. This second valve operates 
in about seven and a half minutes. Both valves are fitted 
with 4-inch by-passes. 

When work was commenced on Kern River No. 1, no 
plant of equal size had been constructed for impulse wheel 
work; units exceeding 2,000 kilowatts in output were rare, 
and at first it was thought that 2,500 kilowatt units would be 
selected for the station. But many large units were operat- 
ing successfully by the time specifications were issued, and 
bids were asked on machines of 4,000 and 5,000 kilowatt nor- 
mal output. Generators of this size were secured without 


difficulty. Although some factories were ready to build 
wheels having an output of 10,000 horsepower, each from a 





DAM SECTIONS 
single nozzle, their great size and the crowding of the 
buckets which would be necessary to reduce the dimensions 
of the unit within reasonable limits, indicated that a more 
efficient arrangement would be that finally adopted—two 
single nozzle wheels for each generator, one wheel overhung 
on each end of the generator shaft. At full output each 
nozzle throws a 7%-inch jet. They are of needle type, de- 
flécting, operated by governors midway between them on 
their common rock shaft, below the main floor line and ac- 
cessible through a longitudinal shaft alley 5 feet wide with a 
clear head room of 7 feet. The needles are straight-backed, 
each running through a guide sleeve of its full diameter into 
a balancing chamber, supplied with water from the pressure 
side. The needle, reducing to a stem, passes through a sec- 
ond stuffing box, and beyond this the control links are at- 
tached. This arrangement gives convenience in construction, 
and permits of balancing the needles for back-thrust. So 
that the needle stem may be brought out without offsetting 
the nozzle and throwing a side strain on the ball joint bear- 
ings, the nozzle casting is bifurcated. The needle stems and 
some tips are of steel, but some cast iron tips which are 
being used are expected to wear as well as those of steel. 





STEEL AND CONCRETE FLUME 


Fastened with bolts to the cast steel rim of each wheel are 
eighteen bronze buckets, much like modern buckets in use 
elsewhere on the Coast. Before the wheels were con- 
structed the company’s engineers carefully checked their 
mechanical and hydraulic design. The efficiency guarantee, 
which is to be substantiated by the company’s tests, requires 
that the water wheel proper shall develop an efficiency at 
rated load of 82% per cent. Dead water leaving the wheels 
flows down the floor to the wheel race into the main .tail 


race. Live water deflected past the wheel by deflecting the. 


nozzle passes over a pair of heavy metal deflector plates, and 


is killed before it reaches the main tail race. On both. sides . 
the wheel races are lined with steel’ To keep splash’-out of : 


the shaft alley they are fitted with a steel back plate. The 


wheel cases are made of cast iron, are of graceful: form, and} 


fitted with compound baffles to prevent water from cropping 


out of them along the shaft. Enough space was left between: 


the two exciters to allow the insertion of a large induction. 
The motor would be: de-: 


motor if it became necessary. 
signed for a good speed regulation and connection, by a 


pair of clutches to either one of the exciters. The governors: 


are self-contained, oil-actuated, have their pumps immersed 
in their oil reservoir, and are driven by a silent chain from 
the generator shafts. : 
Each main unit is carried on two 16-inchx48-inch 
babbitted bearings, each bearing fitted with six oil rings for 
flooding them with oil for cellars contained in their pedes- 
tals. The oil is cooled in the pedestals by water coils, built 
into them. In the lower portions of the bearings are numer- 
ous small openings connected to a triplex power-driven 
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pump, capable of supplying oil at a pressure of 1,000 lbs. per 
square inch. 

At both ends the shaft flares, forming a flange to which 
a wheel disc is bolted. At the center it is enlarged to carry 
the cast steel pole rim and spider, a single casting weighing 
26 tons. To the exterior of this rim are wedged the pole 
pieces. 

The generators have no unusual features. Their station- 
ary armatures are bar wound for..2,300 volts, three-phase. 
The exciters are two-bearing, with a. water wheel on one end 
and a fly wheel for close regulation on the other. These 
units are standard direct-current machines, generating at 125 
volts, flat compounded, running at 430 revolutions, and fitted 
with ordinary self-adjusting bearings. They were furnished 
by the General Electric Company. 

In the station are thirteen transformers, 1667 kilowatts, 
oil-filled, shell type, oil-circulated, in boiler-iron cases. They 
are grouped in four banks to receive energy at 2,300 volts 
delta from the machines, and to supply it to the line at 
75,000 volts Y. Taps are provided for intermediate voltages 
of 56,250 and 37,500. Instead of having internal water cool- 
ing coils, the transformers are so constructed that oil sup- 
plied to them under a slight pressure automatically dis- 
tributes throughout the windings, and returns by gravity to 
the waste pipe. The piping and connections for this cir- 
culation, consisting of a 4-inch supply line, a 6-inch return 
line, and a 4-inch waste, are in the basement of the power 


INTAKE 
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house. Coming from the transformers, the oil enters a re- 
ceiving drum, from which it is drawn by two 5-inch centri- 
fugal pumps, motor-driven by variable sp-ed direct-current 
motors. In an emergency, either pump can supply the sta- 
tion. The oil is forced by these pumps through a set of 
boiler tube coolers with a total area of 4,500 square feet, re- 
turning from these to a pressure line which supplies the 
transformers. Strainers, by-passes, and other auxiliaries are 
so placed that the entrance of foreign matter into the oil 
cannot cause trouble throughout all the banks. The system 
is under pressure from the time the oil enters the pump. 
Any leakage will, therefore, be outward, and there is no pos- 
sibility of the leakage of water into the oil, as is the case 

























INTAKE DAM AND GATES 








where water coils under pressure are placed in oil-filled 
transformers. The installation cost of such a system is less 
than that of a similar installation using water cooling. Water 
for the cooling sections is by-passed from one of the exciter 
tail-races into a flume built across the top of the coolers. 
The generator leads pass through ducts to the generator 
switches, thence to the low tension side of the transformer 
banks. Although the station is not equinped with a com- 
plete 2,300-volt bus bar, tie switches are placed between ad- 
jacent machines, and equipped with double-throw switches in 
such a manner that any generator can be transferred if nec- 
essary to any single transformer bank, or run in multiple 
with some other generator on a single transformer bank, or 
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the entire station can be tied together by means of this 
transfer bus and operated as a single unit. 

On the high tension side the transformer banks connect 
through knife-blade switches with a single bus bar, sectioned 
in the middle. The two outgoing circuits are tapped of this 
bus bar between adjacent transformer banks through remote 
control, non-automatic oil switches. By using these and the oil 
section switch, all high-tension power switching can be 
handled without the use of air break switches, and the in- 
vestment for high grade switching is reduced to a minimum. 
The 2,300-volt oil switches are installed in concrete cells, 
having concrete barrier walls and tops. Where possible, the 
disconnecting switches are separated by barrier walls. In 
addition to installing the 60,000-volt oil switches in concrete 
cells, in accordance with standard practice, each has been 
enclosed in a separate concrete room containing no. addi- 
tional apparatus except lightning arresters. The high tension 

_ wiring is run in ducts, no open wiring being permitted except 
connections from transformers to the wall through their dis- 

' connecting switches, and from the disconnecting switches of 
the lightning arresters to the lightning arrester banks. 

The arresters, of the General Electric Company’s mul- 

- tiplex type, consist of alternate carbon spark gaps and re- 
sistance, in accordance with the most modern practice. The 
circuits are equipped with choke coils, consisting of twenty 
coils of hard drawn copper placed between the arresters and 
the oil switches. 

The transmission line follows as near a straight line as 





PLAN OF POWER HOUSE 

‘possible from the power house to the mouth of the canyon. 
‘Swinging to the left there it crosses the Cottonwood Hills, 
‘and there takes a course due south across the edge of the 


‘Bakersfield plains’ Entering the mountainous section 
jthrough Tejon Canyon and following across the end of Cas- 
‘taic Lake it crosses the divide immediately above Germain 
Station, where it is at its steepest portion, dropping from. the 
hill to the road below 1,000 feet in 3,500 feet. 

Great difficulty was encountered, establishing the next 
section, which follows the Piru Creek and tributaries. No 
permanent wagon road could be established, in the last five 
miles, making heavy angles both vertical and horizontal nec- 
essary. One U bend of the river was crossed by means of 
a long span, 2,250 feet, between the main supports, guided by 
an entirely unloaded tower at the bottom of the sag. 

Leaving the Piru Canyon the line passes in almost a 
straight line across fifteen miles of rocky land, and after 
leaving the last crest, it enters the more open district sur- 
rounding Newhall, through which a permanent wagon road, 
to haul supplies, and to permit patrolling, was constructed, the 
maximum grade of which on one side was 10 per cent, and on 
the other ot one place 20 per cent, the ruling grade in both di- 
rections being 5 per cent. 

In the Newhall district the line crosses the San Fer- 





POWER HOUSE SECTION 
nando Mountains directly west of the long tunnel on the 
Southern Pacific, running from there through open country 
in sight of the railroad most of the way to Los Angeles. 
The towers, ranging in height from thirty to sixty feet, 
are uniformly constructed of galvanized angle iron, bolted 
with galvanized bolts and held in shape by means of tension 


rods. With the exception of one pair in the upper portions 
of the sides and. between the cross-arms, there are no com- 
pression braces. The nine insulators are spaced on six-foot 
centers, five on the upper arm and four on the lower. 

The towers, all portions of which are figured to be 
safe under a wind pressure of thirty pounds per square foot 
on the tower and the wire of a 700-foot span, will withstand 
the absolute failure of any single wire, none of the resultant 
strain being transmitted to adjacent wires nothwithstanding. 

No cast-iron was used except in the foot plates, which 
are twenty-four inches in diameter, painted black. They are 
attached to the bottom of 4x4-foot galvanized posts, painted 
black, bolted as extensions to the corner posts of the tower 
and set in the ground a;depth of six feet in tapered holes. 
No concrete footings were used, except in some places in 
the city of Los Angeles, where the tower heights in many 
instances exceed sixty feet. The tower parts were made as 
light as possible with a factor of safety of each steel member 
of not less than 2%. All connections are made with mal- 
leable iron castings with a factor of safety of 4. The in- 
sulator pins are cast steel and furnished as a part of the 
tower, bolted to the tower with four bolts and cemented into 
the insulators. 

The transmission line is designed to consist of three 
circuits with the wiring spaced symmetrically on six-foot 
centers. The wire, sampled and tested at the mill before 
accepted, is 7-strand 4/o hard drawn copper, having elastic 
limit exceeding 35,000 and an ultimate strength of 62,400 lbs. 

The wire was greased and shipped in reels of two lengths 
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STEEL TRANSMISSION TOWERS 
of 4000 feet each. As only six conductors are being strung 
at present it was desirable to leave the easiest circuits to 
be pulled in later. Three wires were threaded through the 
cable at a time, by carrying them across rollers bolted to 
the arm. 

The accompanying illustration shows the type of clamp 
used. The tie wires are of No. 1 copper strand, the four 
bolt clamps are of brass, and the U piece placed on the top 
of the insulator to prevent chafing is made of No. 24 copper. 

The tie wires fail in test at about 4000 pounds, while the 
insulators are guaranteed to stand 4000 pounds and fail at 
approximately 9000 pounds, thus making the normal failing 
point uniform. 

The transmission line was careied on as long spans as 
the character of the country would permit, with towers not 
exceeding sixty feet in height. The clearance on telephone 
wires was made at a minimum of seven feet while the ground 
clearance was determined by the survey party as it went 
along. 

The transmission lines are carried through from one end 
to the other with transpositions only at switching stations, 
of which at present there are but three, two of which con- 
tain transformer sub-stations. 

The switching station proper is equipped with two sets 
of oil break switches, connected one set after another into 
a complete circle for each line, and two sets of knife-blade 
disconnecting switches for each line. After passing through 
the disconnecting switches the incoming lines are tapped 
between alternate oil switches. The corresponding outgoing 
circuits, from the vacant pumpers left after the lines have 
been tapped in, leave the building on the opposite side. 

These buildings are made from concrete. The circuits 
are isolated from each other by means of concrete barriers 
and floors. Individual leads of the same circuit are run in 
the same compartment. Horn lightning arresters can be 
connected to the circuits at these sub-stations at any time if 
necessary. 


The switching station at which are located the two trans- 
former sub-stations are arranged the same as the others, 
except that openings were made in the west wall, through 
which to take leads into the adjacent transformer house. 
Provision has been made in the transformer house for two 
banks of 2100 kilowatt transformers from the transmission 
line at 60,000 volts and delivering to the distribution at 
30,000. The high tension leads are tapped from two of the 
outgoing 60,000-volt circuits in the switching house, pass 
through oil switches and join in a common bus, from whick 
the transformers can be separated by means of knife-blade 
switches. 


The switchboard for all switching except the trans- 
former switching is on a concrete deck, on the under side of 
which are hung the insulators for the 30,000-volt circuits, 
while the 30,000-volt oil switches are placed on top of the 
floor. The lightning arresters for the 60,000-volt circuits 
are on the wall between the transformer and the switch 
house, separated from each other by 6-foot barriers, while 
at the end of the sub-station below the oil switches and the 
outgoing 30,000-volt circuits are placed the 30,000-volt light- 
ning arresters. 

One bank of 2100 kilowatt,’ oil-filled, water-cooled trans- 
formers will be installed at present at Castaic to supply a 
30,000-volt transmission now being built by the Ventura 
County Power Company west from Castaic to Saticoy where 
a branch is taken to Oxnard and will be eventually continued 
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to Santa Barbara, where the Edison Electric Company has 
extensive holdings. 

Another 1200-kilowatt bank of the same type trans- 
formers will be installed at present at Fernando to supply 
local light and power at 2300 volts. 

The terminal of the transmission line in Los Angeles 
is at the steam and transformer station known as Los An- 
geles No. 3. The two circuits enter the station through the 
east gable, pass through choke coils and enter oil switches 
which connect them to their respective bus bars. There is 
an oil switch between the two busses. Each transformer 
has an oil switch which can be connected by means of a 
double-throw, knife-blade switch to the bus bar belonging 
to the west or the middle circuit. The east circuit will be 
brought in so it can be switched on either of the bus bars. 
There are four step-down transformer banks, 4500 kilowatt, 
with their secondaries wound for either 16,000 or 32,000 volts. 
Under ordinary conditions the energy received from the 





TRANSMISSION LINE 
Kern River will be handled through the double 15,000-volt 


bus. The transformers are oil circulated, the oil being cooled 
in the same manner as that at the Kern River Plant No. 1, 
with the exception that the cooling water is circulated con- 
tinuously from the oil-cooler basin into elevated troughs, 
from which it drops through a series of screens. 

This building also contains provision for switching the 
old 30,000-volt transmission line with its various branches 
and all the 15,000-volt distribution around Los Angeles. 

All bus bar wiring connections to the transformers and 
the outgoing circuits are carried in ducts. In the new por- 
tion of the station these are pulled with 15,000-volt leaded 
paper cables of 211,000 centimeter cross section, with the 
exception of the Westinghouse generator, which has 400,000 
centimeter cables. 

In 1903 two 2000-kilowatt, 2300-volt Curtis turbine alter- 
nators, with 4000 horsepower of Sterling boilers were estab- 
lished in units of 500 horsepower each, but in 1905 larger 
sized apparatus was determined upon throughout, and 5250 
horsepower of 750 horsepower units was established in the 
boiler room. The new boilers have heavy drums fitted with 
superheaters in the middle drum instead of Niclasse super- 
heaters as used in the old boilers, and are fitted to carry 
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175 pounds pressure, although the plant is now operated 
with 165 pounds at the boiler. The boilers are constructed 
to produce 150 degrees at the ‘throttle against 125 degrees 
of the old plant. Cold water entering in the back drums 
passes down through the back tubes, up through the front 
ones, across into one end of the superheater drum, through 
the superheater tubes to the other end and out through the 
superheated steam line. 

The turbine installation in the new plant consists of a 
single 6000-kilowatt Westinghouse-Parsons turbo alternator, 
with Worthington condensing equipment. The steam end 
is of their standard construction, receiving steam through an 
intermittent valve, which steam, before reaching the machine, 
passes through a separator, an automatic butterfly valve and. 
a hand-operated throttle valve. This unit is four-stage, 
single flow, and is operated from 27%-inch to 28-inch 
vacuum. The by-pass throttle does not open until gooo- 
kilowatt load is. reached under normal steam and vacuum 





75,000 voLT INSULATOR 
conditions, and so far loads up to 9000 kilowatts have been 
carried on the machine without any indications of the maxi- 
mum load being approached. 
This generator is wound for 16,500 volts Y and is run 
with grounded neutral on the 50-cycle distribution of the 


company. It runs in multiple with the main system per- 
fectly. Between the neutral of the machine and the station 
ground wire, a potential difference of several hundred volts 
exists under operating conditions, which place the machine 
in connection with Y to delta connected transformer banks. 
This voltage and the resultant flow where the neutral 
switches close varies with the number of transformers and 
the load on them, but.does not appear to vary from other 
causes. 

The plant is equipped with steam condensers, heaters, 
vacuum pumps, coolers, etc. ; : 

This unit was put in service in October, 1906, and has 
been run ever since without any shut-down due to the tur- 
bine and without any shut-down of any seriousness. - 
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ORGANIZATION AND CONDUCT OF A NEW BUSI- 
NESS DEPARTMENT SUITABLE FOR CENTRAL 
STATIONS IN CITIES OF 50,000 POPULA- 
TION AND UNDER. 


By W. W. Edwards. 


It is the purpose of ‘this paper to call your attention 
briefly to a few features of central station lighting which 
seem to be somewhat neglected, especially in the smaller 
cities, and to suggest methods for their improvement. While 
in some instances, efforts are being made to improve electric 
lighting service along these lines, no systematic course is 
being followed. Reference is here made to a field of oper- 
ation which has for its object the general improvement of all 
kinds of illumination furnished by electric energy, and which 
as applied to interior lighting lies beyond the customer’s 
meter. 

A good deal of attention has always been given to the 
tracing and stopping of central station losses, but these in- 
vestigations have seldom been pursued beyond the con- 
sumer’s meter, thus stopping at the very point where they 
should have been continued. It is becoming more apparent 
every day that some of the most important losses in central 
station lighting service are to be found in the consumer’s 
installation, in the selection and arrangement of lamps, and 
the form and nature of globes and reflectors employed. The 
consumer at this critical stage is commonly left to his own 
devices. It is needless to say that the average customer 
understands little of the principles governing interior illu- 
mination, either for residence or commercial purposes; hence, 
the result can easily be imagined. 

An attractive display of that which is for sale is becom- 
ing an important part of almost every business. The mer- 
chant employs those skilled in the art of arranging goods 
and goes to considerable expense in order that his window 
may present the best possible effect and thus successfully 
meet competition. 

The electric company is in the lighting business to sell 
light. The competition is nearly as close as it is in the case 
of the dealer, but so far as the efficient use of lamps is con- 
cerned, very little is done to overcome competition from 
gas companies, who have already made considerable progress 
in the improvement of their illumination. Why should the 
choice and efficient use of electric lamps be left to chance 
any more than the selection and operation of an electric 
motor? In the latter case, the customer often has the expert 
advice and assistance of a power engineer, thus insuring the 
best results from the use of electric power. 

One cause of. dissatisfaction and decreased earnings is 
found in the fact that the ordinary incandescent lamp is al- 
lowed to remain on the circuit long after it has become dim 
and blackened, and very often until burned out. This is not 
only a fruitful source of complaint, but the decrease in the 
conductivity of the lamp constitutes in the aggregate no 
small loss to the lighting company. 

In a general way, these are some of the evils which call 
for immediate attention if electricity is to maintain its present 
rank as an illuminant. There is no branch of central station 
service where the need of expert advice and supervision is 
greater than in the field of lighting, nor is there another 
where the returns are greater or more certain. We are here 
dealing with the net product in light, the only deduction 
from the consequent increase in earnings being the necessary 
supervision to produce this increase. 

As these reforms are very closely related, they can 
readily be accomplished by the organization of a new busi- 
ness department. 

Organization. 

First of all, select for the head of this department, if 
possible, an electrician who has given some attention to the 
study of illumination, both exterior and interior, a man who 


is enthusiastic in his work and determined to make the new 
department a winner. 

Some of the complex situations encountered in this divi- 
sion of the lighting service will require considerable study 
and comparison in order to obtain the best results; hence 
the necessity not only for persistent investigation but also 
for a keen observation of the different effects in lighting. In 
a city of 40,000 to 50,000 population two assistants will be 
required. 


As to equipment, a good photometer is prime necessity. 
This should be mounted on a suitable carriage and equipped 
with a full supply of screens; also an attachment for study- 
ing reflected light. The latter will be found very valuable, 
as reflected rays constitute an important part of lighting, the 
irregular or diffused light being highly desirable for resi- 
dence illumination. A simple device for studying reflected 
light is in the form of a large box lined with black cloth and 
entirely enclosed except an opening for observation of 
the interior and a much narrower one for the admission of 
artificial light. Through this narrow opening a direct ray of 
light is thrown upon a small reflector, the light being reflected 
upon any desired surface placed on the opposite side of the 
interior. By placing samples of wall paper instead of the 
reflector, the comparative reflecting properties of different 
shades and qualities of paper may be ascertained. How- 
ever, this is only a suggestion, but a dark room of some kind 
is very necessary in this work. 


In addition to the photometer, an indicating wattmeter 
will be necessary, or at least very desirable, in measuring 
the load of the different installations. A reliable voltmeter 
will also be convenient. Each workman in this department 
shall possess a set of hand tools such as are used for interior 
wiring. The department should be supplied with samples of 
all globes and reflectors in common use, to be employed in 
making experimental tests. 


Besides the above-named equipment, the department 
itself will invent many devices to aid in the successful con- 
duct of its work. Most of these, as well as the photometer, 
will be used mainly in testing and making comparisons—a 
kind of laboratory practice, the results of which will be used 
in actual practice, where the different lighting effects are 
noted almost entirely by the eye. 


This department will have charge of all illumination fur- 
nished by the central station. Useful illumination includes 
or may be considered under these three heads: Residence, 
commercial and street lighting. Of these, residence and com- 
mercial lighting will receive first attention in this paper. 

The incandescent lamp still occupies an important place 
in this class of illumination, hence it may be mentioned that 
there are at least two prime essentials for good service from these 
lamps. 

First—There must be central station control of the lamp 
supply and renewals in order that the proper efficiency, size, 
and type of lamps may be intelligently selected and_ used, 
and that dim and blackened and burned-out lamps may be 
properly removed from the circuits. 

Second—There should be a periodical overhauling of 
lamps in circuit, inserting new lamps in place of those which 
have passed the period of their useful life. 


The order of work in the new department will be about. 


as follows: First, installation; second, improvements; third, 
renewal of incandescent lamps. Both in the installation and 
in the improvement of lighting service, the new department 
will work entirely in harmony with existing departments. 
To this end all work order§ will be issued from the main 
office. 

First in order is the work of installation as applied to 
residence and commercial illumination. When an applica- 
tion is made for electric lighting, the interior wiring of the 
building usually having been done by contractors, an installa- 
tion order is made in several copies at the office by means of 
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carbons, a copy. being sent to each department having work 
to do on the installation. 


Form 1 
Oedee: MG is sac ton. ste peRRe RS eu dxwrie Electric Company. 
Lighting Installation Order. 
RG oy B.5 UN e + eXniedis m, 190 
Os as tne ao she Maks GERAD ERAS FER Re Te ta es 
so.) Seka cle a3 bee oh eke ce bao cere os Ce ee 
SA RE non nok ssp s0eh aes Install Incandescents......... 
COMMSCE BEFVICE 5... 020s caccace RUGTALD AASCS 3 355 cacawessaes 
Inspect Premises (Ill. Eng. 
SMEG T 5. vc agus vebeumenitoe shit TOUENE PUOEMES so hu bikes cese» 
iain 55 kid's ivan 5 se Mabe N Gn ot ko 689.08 
ON ROIS FEE co) ERS ERIE IE PAS pare Pa an a 
EPRNG fins ohas cons) Sod) Ska m, 190 
Ss gonna. dee aan ss 6 hae ae anes i 


(This refers only to delivering and placing in position.) 

he service department at once runs service lines to the 
building, or merely connects them as the case may be, while 
at the same time a man from the illuminating engineering 
department makes an inspection of the premises and assists 
the customer in the selection of lamps, reflectors, etc., best 
adapted to the particular purpose for which each is to be 
used. In the efficient use of lamps an ounce of prevention is 
worth a pound of cure. Meanwhile > meter is installed by 
the meter department, an installation receipt being taken for 
that part of the entire installation belonging to the com- 
pany. Every detail necessary for the satisfactory lighting of 
the premises is considered before leaving, the quality as well 
as the quantity of the light receiving attention. The cus- 
tomer is thus given to understand from the beginning that 
the company understands its business and is determined to 
insure for him the very best results possible. Too much 
stress can not be placed upon the importance of establishing 
and maintaining this favorable impression on the part of the 
customer. 

Regarding the installation of street arcs, the supervision 
of this branch of illumination will require little attention from 
the new department, except in special cases where local con- 
ditions render changes necessary in the position of individual 
lamps or in the character of globes and reflectors used 
thereon. * 

Improvement in existing lighting service is the next step. 
Naturally any complaints regarding unsatisfactory lighting 
service will receive first attention. Uniformity and prompt- 
ness of action are secured by means. of an operation order, 
which, like the installation order, is issued from the office 
and’ is made in more than one copy if the attention of other 
departments is desired. 


Form 2 
Geter Mo ssc Pa isaras Electric Company 
Operating Order. 

nn nn 5 00's +e AERA RY 6 ae ab redine ) Skok ee Re Os 
BORG ocd kn oo 06 0a hbere Neel et nas ie bsaa se tbs 
anit BOT WIG a. 5 2.> 9 0:0:45.30048 Remove Meter............. 
Disconnect Service... ..... Remove Inc. Lamps....... 
pT PE SEE OE Remove Arc Lamps....... 
SHRIT OVE TAITIRERION, |. yo cs vari. kd cea ne 08k ne oe eek eke 

SRB OE.. kis sk inwen bos 0s DEPRES aes 
mE ose Niki tes hos So es eee 
PN SS SARA EES m, 190 

DOG, 05 ibn ict Nass bie 000 ded Ce enh 


Whatever difficulty, it is located and remedied, even 
though it involves radical methods and some expenditure. 
Complaints have always existed in a greater or less degree, 
but it is hoped and confidently expected that with the advent 
of the illuminating engineering department this class of com- 
plaints will entirely disappear. ¢ 


In this connection it may be well to mention two exist- 
ing difficulties which will cause the new department no little 
annoyance. One is the tendency on the part of those doing 
the interior wiring to allow for only a limited number of 
outlets or to distribute ‘them “improperly, regardless of the 
fact that as much @epends anon “the “ficient use of a lamp 
as upon the efficiency of the lamp itself. ‘The other difficulty 
lies in the color and quality of wall and ceiling paper and the 
shade of interior finish. Many customers will select somber 
green or other dark colors, apparently ignorant of the fact 
that this shade of paper is a powerful absorbent of light and 
will not reflect more than twelve to twenty per cent of the 
light thrown upon it. While this results in an increased use 
of current, the gain is more than offset by the annoying com- 
plaints of the customer and the misleading reports which he 
will circulate in regard to the cost of electric lighting. 

The opportunities for improvement in lighting efficiency 
are many, but in most cases the obstructing ideas or existing 
carelessness must be located by persistent search. The ad- 
justment of a few complaints is only a beginning. The real 
aim of this department can be accomplished only by a sys- 
tematic examination of the premises of every customer on 
the circuits. In some instances quite extensive alterations 
may be necessary, but a satisfied customer is a good customer 
to have. In order to demonstrate the advantages of making 
certain changes, it may often be desirable to temporarily 
install a different kind or size of lamps, suitable reflectors 
if necessary, the customer signing a temporary installation 
receipt therefor. 


Form 3 
aves ERS ake e cad ebay i Electric Company. 
Temporary Installation Receipt. 
Reeve’: OF Wiss os 5 eri a eS Electric Company 
OR etre keii eb ack eae wean the following, same being tem- 


porarily installed for demonstration and may be renewed 
at any time after date upon surrender of this receipt: 





C. P. Lamps, Inc, Arc Lamps 
___ | ©. P. Lamps, Inc. ___ Nernst Lamps 
e C. P. Lamps, Inc. > Globes 
Watt High Efficiency Reflectors 
SESS TR SERIE yy Sue DWN CRRA TN eet RN 
RS ays Sao aw ho euabah ees ib tWovs 


In all cases the necessary articles may be obtained from the 
store room by means of a requisition. 





Form 4. 
SE BUM a6 re Nie cece vsncs Electric Company. 
By Ga Vo Xe Er ohh kd BO Cok 190 
Storekeeper: 
The following is required for. .. 0. isis ccccaccveccieces 
FOPROOOR ES ONE FS 65.0 CREE ee ais 
A aN Me DC i alae to a 6 ac dy ok die 0 8 ooaaree a 
——. ner | 
i casei eiii Ebe aati i al 
The above received. ...........0505- m, 190 
GET sive lee nc blns deue Weatc ck eee aw ae 


When articles are returned to the store room, the department 
will receive a store receipt for same. 
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Form 5. 
NOE cuits ceca, bo cite g ied scare Electric Company. 
Store Receipt. 
The following has been received today by............... 
UNI a tcie iene ate, bike estas te v'ng a nisiatie 
ida 00s ce ARRSEALE, 6 eho 6 2s ats 
Storekeeper. 


The consumer is at all times given the benefit of valuable 
advice regarding illumination, and will soon learn to consult 
this department before making any change in his lighting 
installation. 

The improvement of street lighting will usually require 
only limited attention after the first year unless some general 
change is made in the style of arc lamps or in the character 
of globes and reflectors employed, such as to necessitate a 
different elevation of the lamps in order to obtain the best 
service therefrom. 
change necessary in the elevation of the lamps, or the prox- 
imity of a dark alley makes a different kind of a globe or 
reflector desirable on an individual lamp, the new department 
will report same to the office with particulars. A regular 
operating order will then be issued to the department having 
charge of this work. 


We have reached the last division in the work of this 
department—the renewal of incandescent lamps. Great diver- 
sity of opinion exists in regard to the proper stage at which 
it is profitable to remove the incandescent lamp from the 
circuit. Many central station companies in the smaller cities 
make no attempt whatever in this direction, except to furnish 
free renewals as an inducement to customers to return lamps 
when burned out. 

In every well-conducted electric lighting business, the 
renewals of incandescent lamps are carefully recorded and 
form one branch of distributing expense; hence the manager 
knows the monthly expenditure for this purpose, often regard- 
ing the same as a direct loss. Though not strictly a part of 
the subject of this paper, a few reasons are here given for the 
following plan of renewing lamps. 

The useful life of a 3.1 watt lamp at normal voltage is 
estimated by good authority to be 400 to 450 hours, the 3.5 
watt lamp about 800 hours, at which time the candle power 
has fallen to about eighty per cent of rated value. Practical 
test demonstrates the fact that a lamp which has passed the 
above period will not conduct as much current as before, 
the difference increasing with every hour the lamp remains 
in service. 

It is true that the lamp will require more current per 
candle power of light delivered, because the candle power 
decreases faster than the consumption of current, caused 
in part by the deposit of carbon on the inner surface of the 
glass bulb, causing it to become blackened. On the other 
hand, the total amount of current passing through this lamp 
in a given time will be less than in the case of a new lamp, 
chiefly because of loss of conductivity in the carbon-treated 
filament of the old lamp. 

It is safe to say that thousands of dollars are wasted by 
lack of attention to this important principle, enough to repay 
many times the extra cost of renewals. 

The habit of allowing lamps to remain on the circuit 
after passing the period of their useful life is therefore not 
only an injustice to the customer by reason of decreased 
candle power, but a direct reduction in the earnings of the 
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lighting company. For these two reasons it is imperative 
that a systematic renewal of lamps be made at stated intervals, 
these being more frequent during the winter months. Any 
desired conveyance may be used for this putpose, from a 
one-horse wagon to an automobile, record book containing 
a record of the number and candle power of lamps both 
delivered and returned is signed by the customer. 


Form 6. 
POA ie ee Electric Company. 
Incandescent Lamp Renewals. 


saleaiastinnn tei cetacean ieceatahcin inle agile sttied stereo 
Date ;C.P. Lamps Delivered; C.P. Lamps Ret’d : Customer's Sig. : Address 


eheetosion IOC See erweoeres SSloereeeesectOs OSS SESS Creede s COC Coereececcce 





(To be in book form with heavy covers. 
of page). 

In this way the accounting department may not only com- 

pute the number of renewals, but also note any slight changes 

of candle power in the customer’s installation. Lamps are 

obtained from the store room upon requisition, the same as 

other supplies. 

Thus the brilliancy of the incandescent lighting service 
is maintained unimpaired, resulting in the satisfaction of the 
customer and in a substantial increase in the earnings of 
the lighting company. 

Necessary Accounting. 


Totals at foot 


The addition of the new department need not materially 
increase the work of accounting. The equipment and tools 
employed will constitute a branch of equipment and tool 
accounts respectively, these being classed as assets. 


Salaries and wages, as well as any other operating ex- 
penses of the department, will be entered on a running work 
order sheet which will be charged monthly to a division of 
distributing expense known as Illuminating Engineering, only 
one entry a month being necessary. The temporary instal- 
lation receipts on hand will at all times show the limited 
amount of outstanding lamps and ether supplies. 

The work of soliciting for the sale of light, heat, and 
heating or other electric devices may profitably be associated 
or even combined with this department if deemed advisable, 
as the engineering of illumination develops ability for, and 
leads very naturally to the soliciting of patronage along this 
and kindred lines. 

The writer has endeavored to point out the urgent neces- 
sity of certain reforms in central station lighting as applied 
to the smaller cities, and to outlining a simple method for 
the accomplishment of these reforms. No attempt has been 
made at elaborate forms or intricate methods, the object 
being to make the conduct of the proposed new department 
as simple as possible, consistent with results. 

Whatever may be the means employed, the engineering 
of illumination demands and must have prompt attention if 
electric energy is to hold its own in the field of modern 
lighting. 


Coeur d’Alene, Idaho.—F. E. Leonard, superintendent of 
construction for the Rocky Mountain Bell Telephone Com- 
pany, has completed plans for the erection of a building for 
the company to be 25x50 feet, and one-and-a-half stories, of 
pressed brick and fireproof construction, and to be equipped 
with a steam heating plant. 
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JUNE 8, 1907 


EDITORIAL. 


By the establishment and success of Trade Union- 
ism it cannot be doubted that the world has been bet- 
tered. Before laboring men formed 





CONCAATION organizations and felt their strength 
OF LABOR the condition of the average toiler 
AND CAPITAL. 


was far from satisfactory. To or- 
ganized labor, indeed, we owe many improvements, 
not only in the conditions that surround, and now 
dignify, labor, but for the fact that under such im- 
proved conditions better work is accomplished, and, 
therefore, society has been benefited. _ In the old days 
the individual workman was at the mercy of his em- 
ployer. He could only feebly protest against insuffi- 
cient and entirely disproportionate reward for the 
product of his labor, while frequently he was forced to 
work.under most unsanitary surroundings. In brief, 
his hours were long, his pay was poor, and his condi- 
tion deplorable. It needs no argument to prove’ that 
the fundamental principles of Trade Unionism are 
-sound and incontrovertible ;. nor will it be denied by 
any fair-minded person that society has been benefited 
by its establishment. Before the voice of organized 
labor was heard in the land and its concentrated forces 


ealized, there were no laws to prevent the employment 


of children in factories; and for the practical abolition 
of child labor—except in some States in the South— 
the world is especially indebted to Trade Unionism. 
Naturally enough, however, Trade Unionism has 
generated abuses as well as uses. With the tendency 


of the age to concentrate energy and to eliminate futile 
and ruthless competition, organized labor has. become 
an even more powerful and dictatorial combination, or 
Trust, than almost any combination of capital. It is 
true that Labor has not exercised the same influence 
and power in politics as has Capital, but it is only be- 
cause organized labor has only intruded itself into poli- 
tics within the last few years. In Australasia, Labor 
Unionism has asserted itself and proved predominant, 
with as yet uncertain results. In San Francisco Labor 
Unionism was able to establish a political as well as 
an industrial stronghold, and now that a day of reck- 
oning has been precipitated we must admit with regret 
that it has been tried and found wanting. 

Among the most transparent abuses of Labor 
Unionism must be recognized the faulty and uncon- 
stitutional principle that the Unions shall establish a 
monopoly of labor. In effect they say: No man shall 
work in a community dominated by Labor Unions un- 
less he subscribes to the Unions. That is to say, the 
freedom and will of the individual as guaranteed by 
the Constitution of the United States is directly vio- 
lated. The individual citizen must be at liberty to work 
for whom, when, where and how he pleases. The indi- 
vidual employer must be at liberty to engage whom he 
please. The employer has the right under the law and 
Constitution to employ Labor Unionists or non-Union- 
ists as seems best to his judgment. Hence all attempts 
to restrain the freedom of the individual employer or 
employe are illegal and: unjustifiable. Hence the boy- 
cott and the picket, which are both obviously aimed to 
restrain trade and frustrate industry, are against the 
spirit if not the letter of the institutions of his country, 

While the “Journal” is in profound sympathy with 
the fundamental principles of Labor Unionism, never- 
theless it is distinctly antagonistic to the establish- 
ment of the domination of any class, and will continue 
to oppose with all vigor any attempt to restrain trade 
or to frustrate industrial freedom. Furthermore, it is 
impossible to acquit the Unions of San Francisco of a 
large share of responsibility for the social disorder 
which has disgraced our streets, precipitated riot, and 
continues to menace life and property. If the Labor 
Unions of San Francisco had been honestly determined 
to keep the peace and thereby earn the respect and con- 
fidence of the community, they should have turned 
their members into citizen police instead of lawless 
pickets and boycotters. We say to the Labor Union- 
ist, as we say to the Capitalist—this is a free country ; 
employer and employe alike are guaranteed liberty of 
action and protection in that action under the law. We 
maintain that the peace and prosperity of this com- 
munity can never be established as long as we submit 
to the dictation of any class. The people, and neither 
Capital nor Labor, must rule, unless this Republic is 
to be overdrawn. 


Hence “The Journal” protests once more against 
the alignment of Capital against Labor, against class 
division and hatred. The arrogance of the capitalist and 
the agitation of demagogue, jawsmith and walking’ dél- 
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egate are responsible for the all.too obvious and ugly 
class feeling which to-day exists in San Francisco, and 
which sometimes threatens to render the true and nat- 
ural interdependence of Labor and Capital hopeless. 

Therefore, our deepest sympathy and most earnest 
support is given to any measure or motion toward con- 
ciliating these opposing forces. We believe, to quote 
the late Senator Hanna once more, that “both Capital 
and Labor must yield in time to the great: law of fair 
dealing between man and man.” 

Unhappily, however, in some of the industrial 
troubles that now vex and obstruct San Francisco it 
would appear that direct conciliation is no longer pos- 
sible. Nor can we blame the president of the United 
Railroads for his firm determination never again to 
recognize the Carmen’s Union. Reviewing the history 
of the negotiations between the United Railroads and 
the Carmen’s Union for the last year, the fair-minded 
man must admit that Mr. Patrick Calhoun has good 
cause for the stand he has taken and for his sturdy de- 
termination to establish the principles of the “Open 
Shop” in the United Railroads. 

It is obvious that the street car strike, having sig- 
nally failed, the Carmen’s Union and their sympa- 
thizers have been driven to the last resort of seeking 
conciliation, although its leaders at the outset refused 
arbitration. It is transparent also that Mr. Calhoun’s 
refusal again to recognize the Carmen’s Union, or to 
treat with their leaders in any way whatever, will be 
used by the demagogic press and by his enemies as a 
ready instrument with which to assail him and to put 
him in a wrong position before the people. The shame- 
ful report has reached “The Journal” that agents of 
the prosecution and labor leaders have asserted that 
unless Mr. Calhoun will consent to conciliation with 
the Carmen’s Union he relinquishes the last chance to 
escape the penitentiary. There can be no compromise 
with lawlessness. 


To the stranger San Francisco certainly has a busy 
look. Her many troubles are not so apparent as the 
daily press would make one believe. 


= It is doubtful if one would know 
Pl that a great street car strike existed 


unless information to that effect was 
volunteered by some one. General appearances mean 
a great deal, and the many large and thoroughly 
modern new buildings now being completed make sure 
the future of the city. A very large amount of effective 
work is going on, and the results are beginning to 
show. There is more co-operation and mutual helpful- 
ness between all classes than might be supposed, but 
not every one by a long way is doing his whole duty. 
The labor unions, many of them, deserve the most 
severe condemnation. Their attitude and motives are 
all wrong, the city’s future being given no considera- 
tion as compared with the self interests of a single 


class, 

- But serious as the labor question is, there is no one 
in San Francisco who should be so harshly treated by 
every one as the individual, rich or poor, high or low, 
who at this time is withdrawing his ready cash from 
the channels of business and is hoarding his money as a 
miser. The man who takes his money from a savings 
or commercial bank and promptly locks it up in a safe 
deposit box, is an enemy to every one. He does what 
no man has a right to do—he withdraws from the world 
of finance his personal wealth. His gold can do him 
no good whatever when locked up and hidden. Money 
thus held out of the banks prevents reconstruction, 
and such a man is doing nothing, yes, even prevents 
others from doing anything, toward the future of San 
Francisco. We can think of no person who is so con- 
temptible as he, who as a miser in such times as -these, 
buries his money away where it can do him no good, 
but in addition prevents others, who are broader and 


more able men, from accomplishing great good with 
the use of his money. : It is far better for him and for 
all if he leaves his money in the banks where it is safe 
and yet will in one way or another be used for the city’s 
good. 


PERSONAL. 

W. M. Carpenter, representing Walworth & Neville Mfg. 
Co., of Chicago, is in San Francisco. 

Jean Bart Balcomb has been elected general manager 
of the Hudson River Concrete Company, 26 Court Street, 
Brooklyn, N. Y. 

G. U. G. Holman has been appointed manager of the 
electrical department of the Boston branch of the H. W. 
Johns-Manville Company. 

Thos. I. Stacey, secretary and treasurer of the Electric 
Appliance Co., of Chicago, has been visiting the San Fran- 
cisco branch during the past week. 

Mr. Henry F. Frosch, for fourteen years with the Chi- 
cago Edison Co., at Chicago, is now manager of the Ed- 
ward H. Niesz Co., at Los Angeles. 

A. Reuterdah! has been elected president of the Society 
of Technical Industry, organized recently at’ Spokane, Wash. 
Other officers are: A. E. Brown, first vice-president; F. 
Crandall, second vice-president; C. Wood, third vice-presi- 
dent; J. J. Sullivan, treasurer; R. B. Lee, secretary; A, Wad- 
ham, F. P. Mesick and H. Powell, managers. At the last 
meeting an abstract from the report of the Geological Sur- 
vey, entitled “Experiments on Steel-Concrete Pipes on a 
Working Scale,” was presented by O. O. Wolcott. Mr. 
Reuterdahl will present a paper on “The Theory and Design 
of a Reinforced Concrete Arch,” at the July meeting. 


TRADE CATALOGUES. 


Lidgerwood Electric Hoisting Engines are shown in a 
pamphlet from the Lidgerwoed Manufacturing Company, 96 
Liberty Street, New York City. 


Chase-Shawmut Company send circulars and miniature 
bulletins covering some of their special lines, of which the 
following is a list: Shawmut Ground Connection Clamps, 
Extended Terminal Fuses, Pocket Test Lamps, Boston Cable 
Clips, Red E Solder Paste, Porcelain Cut-out Blocks. 
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Electrical Construction for the Architect 


ELECTRICAL CONSTRUCTION FOR THE ARCHI- 
TECT AND ENGINEER. 





The Elements of Artificial Lighting. 


The placing of means of illumination is an important part 
of the design of buildings by the architect. In satisfying 
future tenants there are three elementary essentials of arti- 
ficial lighting. First, there must be enough; second, it must 
be steady, and, third, it must be suitably placed. As to the 
amount, it is ordinarily figured that there should be from 
two to five candle power per foot of working surface, the 
important consideration being the amount reaching the eye 
from the object viewed, without regard to the light elsewhere. 
The criterion of steadiness is satisfied by a light that does 
not flicker. In an electric or gas lighting system this is de- 
pendent upon the distributing system. The amount of copper 
to conduct the required current should be carefully figured, 


and this being correct, any unsteadiness may be traced tp” 


the power plant, thereby shifting the responsibility from 
the architect. 

But the problem of placing the lights is one which the 
designer must solve. The first consideration is that very 
bright light sources must not be within the field of view. 
All incandescent lights and all arcs without diffusing globes 
come within this classification. Clear bulb lamps should be 
used only when placed so high as to be out of the field of 
vision for ordinary work, or when screened by a shade or 
globe large enough to entirely conceal them. 

In an article on this subject Dr. Louis Bell states that 
the eye is most tolerant of light having a general downward 
direction, and the old rule that the light should come from 
over the left shoulder is a very safe one. The downward 
lighting insures the light striking the work at a moderate 
angle of incidence, so that the light diffused from it is con- 
siderable, and the position over the left shoulder’ means that 
the light itself is out of sight and that for right-handed peo- 
ple at least the shadow of the hand is not upon the work. 
Shadows play an important part in illumination. A light so 
completely diffused as to abolish shadows is rather trying to 
work by, and the extremely dense shadows given by small and 
brilliant lamps are equally bad. 

A large diffuse source that gives perceptible but not ob- 
trusive shadows is the most comfortable light by which to 
work. The old-fashioned student lamp, with a large porcelain 
shade, gave probably as comfortable a light as has ever been 
devised, albeit rather smelly and of only moderate power. 
Do not be afraid of cutting off light by diffusing shades, for 
a loss of say a third generally makes the remaining two-thirds 
more effective for good seeing than was the whole. Not only 
should bright lamps be kept out of view, but brilliantly 
illuminated patches should be avoided. Every one knows how 
troublesome is a little spot of brilliant sunlight on one’s book, 
and how it tries the eyes. One can get the same effect of 
violent contrast with artificial light and should make every 
attempt to avoid it. 

Desk lamps are most frequently troublesome in this way. 
If not actually in the field. of vision they throw a most need- 
lessly and often injuriously strong light in a bright patch, 
contrasting violently with the surroundings. When used they 


should be completely concealed in deep and wide shades, and 
there should be plenty of general light on the desk to relieve 
the contrast. 

Uniform distribution of light in offices and the like is 
important. If economy is a primary consideration a few gen- 
eral lamps in diffusing globes plus desk lamps where needed 
is the cheapest plan. If the very best illumination is desired 
the general lighting should be pushed high enough to enable 
one to read a newspaper comfortably pretty much all over the 
room, and additional local light rather sparingly if at all. 
Drafting and bookkeeping are the worst occupations for which 
to provide light, since they require a large amount over a 
considerable area. 


APPROVED ELECTRICAL APPARATUS, 


This department will from time to time contain an illus- 
trated description of all fittings approved by the Underwriters’ 
National Electric Association. 


CUT-OUT BASES, CARTRIDGE FUSE. 
“B. .P.”. All capacities, 250 and 600-volt. Porcelain and 
slate bases. Approved May 9, 1907. Manufactured by 
The Briner-Pogue Mfg. Co., St. Louis, Mo. 


FLEXIBLE CORD, PENDANT. 
Marking: Blue threads in cotton wind around copper 
strands. Approved April 2, 1907. Manufactured by 
The Boston Insulated Wire and Cable Co., Boston, Mass. 


LAMP GUARDS. 
G. E. Portable, Cat. Nos. 25,701 and 42,681. 
May 4, 1907. Manufactured by 
General Electric Co., Schenectady, N. Y. 


Approved 


MISCELLANEOUS. x 
“Fancleve” cast iron outlet plate for knob and tube work. 
Approved May 9, 1907. Manufactured by 
John L. Gleason, Jamaica Plains, Mass. 


PANEL BOARDS. 
Post Glover, 125 and 250-volt; link fuse cut-outs. 
proved May 9, 1907. Manufactured by 
Post Glover Electric Co., Cincinnati, Ohio. 


Ap- 


RECEPTACLES, STANDARD. 

“H & H,” flush receptacle and plug, 5 A., 250-volt. A 
receptacle with automatic device for closing holes in fore 
plate for pins of plug. Approved April 27, 1907. Manu 
factured by 

The Hart & Hegeman Mfg. Co., Hartford, Conn. 


RHEOSTATS. 

C. & H. field regulators and “Simplicity” theatre dim- 
mers. Bulletins 32 and 92. Approved May 9, 1907. Manu- 
factured by 

The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


RHEOSTATS. 
G. E., type SA, motor starting rheostats, 110-220 and 
550-volt. Approved May 9, 1907. Manufactured by 
General Electric Co., Schenectady, N. Y. 


SOCKETS, WEATHERPROOF. 

P. & S. Composition pendant. 
proved May 9, 1907. Manufactured by 
Dickinson Mfg. Co., Springfield, Mass., for Pass & Seymour, 

Solway, N. Y. 


Cat. No. 60,666. Ap- 
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INDUSTRIAL 


NEW CARS FOR THE CENTRAL CALIFORNIA 
TRACTION COMPANY. 
Four handsome cars of the type shown in the engraving 
have lately been received by the Central California Traction , 
Company from the. American Car Company, St. Louis, Mo., 





at INTERIOR OF ‘OPEN COMPARTMENT 
through their Pacific Coast selling 
agents, Messrs. Pierson, Roeding & 
Co., Monadnock Building, San Fran- 
cisco. As will be seen the form of 
the car is unusual, both from the fact 
that the windows of the closed com- 


the open compartment at the rear is 
sheathed up to the belt instead of 
being enclosed with the wire guards; <» 
usual to the double truck “Califor- 
nia” type of car. The interior of 
the cars is handsomely finished in 
mahogany, with ceilings of mahog- 
any veneer. The.slat seats in the 
open compartment and plush up- 
holstered seats in the closed com- 
partments are of Brill manufacture. 
It will be noticed that the headlight 
is set into the forward end of the 
roof to give extra clearance and to 
facilitate repairs. 

Side sills, and. center sills are 
composed of 7-inch “I” beams; end 





sills are 6x7: inches, white. oak; outside sill plates are 
8x5, inches. The general dimensions are as _ follows: 
Length over end panels, 40 feet, and over bumpers, 50 feet; 
length of closed compartment, 25 feet, 3% inches, and open 
compartment, 14 feet, 8% inches. Width over sills, including 
sill plates, 8 feet, 1044 inches. Height 
from floor to center of dome, 8 feet, 
3 inches; height from track to un- 
der side of sills, 3 feet, % inch; 
height from under side of sills over 
trolley boards, 9 feet, § inches; 
from track to platform steps, 17% 
inches; height of risers, 14 inches. 
Length of seats, 36 inches: width 
of aisle, 24 inches. The cars are 
mounted on the American Car 
Company M. C. B. trucks; wheel 
base, 6 feet, 4 inches; wheel diam- 
eter, 33 inches; axle diameter, 5 
inches. 

The cars are equipped with four 
75-horsepower capacity motors, 
which operate with both 1200 volts 
and 500 volts, making about twenty 
miles an hour on the 500 volts and 
fifty miles an hour on the 1200. 
The control system is the multiple- 
unit control, arranged for operating 
on 500 and 1200 volts. There is a 
small dynamotor mounted on the 
car which furnishes 500 volts when 
the cars are running on the 1200- 


INTERIOR QF CLOSED COMPARTMENT 
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volt supply, the control, air pumps, 
etc., being connected to the 500-volt 


side of the dynamotor. The dyna- 
motor is operated only when the 
cars.aré running on the 1200-volt 
currents. The cars are equipped 
with a straight air brake system, 
furnished with an emergency train 
line and an emergency valve which 
will protect the train in.case of a 
break in two or broken air hose or 
other failure of the straight air line. 
It is expected that the cars will be 
operated singly, and on Sundays, 
holidays, and special occasions in 
trains, so that this brake system 
will be most satisfactory for use on 
the line, as the cars will he operated 
as straight air cars all the time. 


CALIFORNIA TYPE OF CAR FOR STOCTOKN-SACRAMENTO LINE 


INDUSTRIAL. 


The Bossert Electric Construction Company, Utica, New 
York, announce that they own the Bossert patents, No. 
571,207 of November 10, 1896, and No. 682,233 of September 
10, 1901, and will protect their rights under the same against 
all unauthorized persons or concerns making, using, pur- 
chasing or selling outlet boxes for metallic conduit construc- 
tion containing the inventions of those patents. The Uni- 
versal Caster & Foundry Company is licensed under said 
patents and is the only concern, licensed under them to 
manufacture and sell (directly or through its agents, the 
Thomas & Betts Company) outlet boxes for metallic conduit 
construction. 

The California Pole & Piling: Company, with offices at 
Rooms 126-130, 25 California Street, San Francisco, has made 
arrangements to supply cedar poles and piling in any quan- 
tity from stock in their Oakland "yards, located on both the 
Southern Pacific and Santa Fe Railroads. All sizes will be 
kept on hand for immediate delivery. 
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A NON-STOP RUN. es 


Electrical generators have become such a_ standard 


product that attention is seldom called to that thoroughness 
of design and construction which results in such a record 
of reliability as that shown in the following statement con- 
cerning a 150-kilowatt, 3-phase, belt-driven alternator built 
by the General Electric Company. This generator ran more 
than four years, twenty-four hours a day, with a single stop 
of fifteen minutes due to a defective pulley. The details of 
this performance are given by Mr. Rhodes, assistant man- 


ager of the United States Smelting Company, West Jordan, 
Utah, as follows: 

“The generator was received about June 1, 1902.. Put 
in service October 15, for eleven hours per day until Novem- 
ber 9, when twenty-four hours per ‘day service was required. 
January 25, 1904, shortly after noon, the paper pulley on 
exciter went to pieces. A cast-iron pulley being on hand, 
a shut-down of fifteen minutes was recorded. From June 
13 to 18, 1904, the switchboard was. moved, and all feeder 
circuits were connected directly on the machine without 
switches, or fuses, by means of jumpers without a single 
mishap to cause a shut-down. Last fall ome of the screws 
worked out of one of the split oil rings.on pulley end. Not 
being able to shut down, we ran along with the remaining 
one until March 28, 1907, when the machine was shut down 
for three days, thoroughly cleaned out, new oil put in» bear- 
ings, collector rings turned true, the broken oil-ring fixed, 
and service commenced as usual, Vacouline oil being used 
during this run. The alternator is belt driven, and an engine 
located at either side with belt attached in case of emer- 
gency. 


tinuous overload of 25 to 60 per cent, its record is truly 


Bearing in mind that this machine carries a -con- 


wonderful.” 


“RED E” SOLDER PASTE, 


Electricians, linemen and others have often asked for a 
convenient solder flux in such form as to be clean to handle 
and at the same time efficient. Chase-Shawmut Company, 
Newburyport, Mass., have something that will appeal to 
everyone, whether at work soldering on the top of a pole 
or mending a tin pan in the home. The “Red E” Solder 
Paste, although new to the public, has been used and tested 
for a number of years by individuals and found in every 
way satisfactory. For work where only a little paste is 
needed, such as line, laboratory or shop work, there is 
nothing as clean or convenient. It is put up in collapsible 
tubes, so that there is absolutely no waste, and can be carried 
in the pocket or tool bag with perfect cleanliness. “Red E” 
Solder Paste is non-corrosive and does not act like an acid 
but cleans the surface, and acting as a flux makes the solder 
run freely. Temperature, weather or material makes very 
little difference. It will keep indefinitely and is “Red E” at 
any time and in any place. It is put up in two sizes of tubes, 
one %x4 inches and the other 1x6 inches long. 
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“PEROLIN.” 


A Dustless Sweeping Compound. 










































































Announcement has just been made of recently completed 
arrangements by which the H. W. Johns-Manyille Co., the 
well-known asbestos firm, with branches in all the leading 
cities, has acquired the exclusive sales agency for “Perolin” 
throughout the United States. 
“Perolin” is a remarkable product that solves the im- 
portant problem of preventing the dust and dirt nuisance in 
public buildings, stores, factories, schools and homes. 

In the past various indifferent and unsatisfactory methods 
have been devised for this purpose. The most common 
method is to use wet sawdust, or sawdust, sand or salt mixed 
All of these are ineffective. Most 
of them are highly combustible, and instead of cleaning the 
floors, leave them in an unsatisfactory condition. Wet saw- 
dust to a certain extent allays the dust, but it leaves the 
floor muddy. Oily compounds assist in laying dust but leave 
the floors, carpets and rugs soiled. Oiled floors are con- 
demned by the Fire Insurance Underwriters’ Association be- 
cause of the added fire hazard. 

“Perolin” is the ideal fireproof floor-cleaning compound. 
Instead of laying the dust, it aWsorbs it. It draws the dust 
from cracks and crevices in the floors and from carpets and 
rugs. It is a powerful disinfectant, destroying all disease 
germs that are common with dust, leaving the air pure and 
wholesome and the floor absolutely clean. 

Sixty-five per cent of all diseases are caused by dust in- 
fection. “Perolin” offers the greatest known protection 
against contagion from this cause. A test. was recently made 
in one of the Chicago Hospitals, to ascertain the number of 
living germs floating in the air before and after ordinary 
sweeping, and then after sweeping with “Perolin.” Before 
sweeping the room, it was found that ninety-six bacteria set- 
tled on a plate in four minutes. Immediately after sweeping 
a similar test showed over three thousand bacteria. A test 
was then made by thoroughly sweeping the room with “Pero- 
lin,” and only forty-five bacteria were found on the plate. 
“Perolin” will not only settle and absorb the dust caused 
by sweeping, but it will also clean, brighten, and preserve 
carpets, rugs and floorings, and save curtains, tapestries, pic- 
tures and furniture from becoming soiled and discolored. 
Probably the most common substitute for “Perolin” is wet 
sawdust. This, however, has several disadvantages. It only 
lays the dust in sweeping, because the water causes the dust 
to stick to the sawdust. This dust, remaining on the wet 
surface of the sawdust, will ‘naturally be smeared all over the 
floor during sweeping, and this, when dried out, will again 
circulate in the air, so that no good, so far as removing the 
dust is concerned, will have been accomplished. Further- 
more, wet sawdust will leave dirty streaks on the floor, so 
that even more scrubbing or mopping is necessary than if 
nothing were used. It is needless to say that wet sawdust 
can not be used on carpets. 

“Perolin” is the original sweeping compound, having 
been invented over fifty years ago by a well-known German 
chemist. It has long been a standard article throughout 
Germany, and its success there led to its introduction into 
the United States. 
The success of “Perolin” has led to a number of imita- 
tions, which, like all imitations, lack the peculiar character- 
istics of the genuine article. These imitations are made of 
the ordinary sawdust, or sand, combined with crude oil or 
kerosene. It is needless to say that they are highly inflam- 
mable, and, having no chemical properties, do not act as a 
disinfectant, or dust absorbent. 


with crude oil or kerosene. 
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EXAMINATION FOR CHIEF ENGINEER. 


The United States Civil Service Commission announces 
an examination on June 26, 1907, to secure eligibles from 
which to make certification to fill a vacancy in the position 
of Chief Engineer in the United States Post Office and 
Court House Building at Chicago, Ill., and vacancies as they 
‘may occur in the Custodian Service throughout the United 
States requiring similar qualifications. The salary of the 


specific position to be filled will be from $1,800 to $2,500 per 
annum, the entrance salary to be at $1,800. 


The examination will consist of the subjects mentioned be- 
low, weighted as indicated: 

1. Letter-writing (a letter of not less than 150 words on 
some subject of general interest. Competitors may 
select either of two subjects given)................ 10 

2. Practical questions in mechanical and electrical en- 
gineering, including the operation of electric ele- 
vators, the machinery of electric lighting plants, 
motors, systems of wiring, and electrical distribu- 
tion, heating and ventilating, plumbing and sanitary 


a itt shies GBA ss dmamerin since dctes ws 65 
3. Experience (rated on application form).............. 25 
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No application will be accepted from anyone who is not 
a graduate of a technical institution or an engineering college 
and who has not had at least two years’ practical experience 
in the performance of duties of the character indicated under 
subject 2 (practical questions). These facts must be set forth 
in the application. Age limit, 18 to 55 years on the date of 
the examination. All honorably discharged United States 
soldiers and sailors of the war of the rebellion will be ad- 
mitted to this examination without reagrd to the maximum 
age limit. Applicants should at once apply either to the 
United States Civil Service Commission, Washington, D. C., 
or to the Secretary of the Board of Examiners, for applica- 
tion Form 1052. 

An examination will be held on June 26, 1907, to secure 
eligibles from which to make certification to fill vacancies 
as they may occur in the Custodian Service throughout the 
United States in the position of first-class steam engineer, 
at salaries ranging from $1206 to $1600 per annum. 

Also an’eXamination on June 26, 1907, to secure eligibles 
from which to make certification to fill a vacancy in the 
position of* assistant engineer (qualified as electrician), in 
the office of the Secretary of War, at $720 per annum, and 
similar vacancies as they may occur. : 


INDUSTRIAL. 


H..M. Byllesby & Co. of Chicago have been retained as 
consulting engineers for the Sioux Falls Light and Power 
Company, of Sioux Falls, South Dakota. A water power with 
a head of about sigh Mace is to be constructéd on the Big 
Sioux River at this point. They have also been retained as 
consulting and operating engineers for the Flathead Valley 
Water Power Company, of Kalispell, Mont. .The Company’s 
water power is situated at Big Fork, Montana, on the Big 
Fork River, having a head of about 105 feet. This develop- 
ment is to be added to, and the capacity of the plant greatly 
increased.” 


North Yakima, Wash.—The Yakima Gas Company, in 
which a number of residents are financially interested, has 
gone under the control of the gas trust and a mortgage for 
$100,000 upon its plant was registered today in favor of the 
Germantown Trust Company of Pennsylvania. Ira P. Engle- 
hart, attorney for the company. 
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ELECTRIC RAILWAYS. two 3-car trains and parlor cars. The trains are made 

Spokane & Inland Empire Electric System.—J. B. Inger- up of a No. 1 motor coach with smoking and baggage com- 
soll, general manager, announces the opening of passenger partments, and are finished in mahogany and rattan. The 


service from Oaksdale to Garfield arid Palouse, twenty-five 
miles. The lines will be extended southward until they reach 
the Snake River. 
company is operating eighty-one miles of road, seventy-six 
from Spokane to. Palouse and five on the western division, 
Spring Valley to Rosalia. This is forty-four miles now in 
operation by the Spokane Traction Company and makes an 
aggregate mileage of one hundred and fifty for the system. 


With the opening service to Palouse the 


Inland Power and Electric Company.—This concern, in- 
corporated a year ago, purposes to build an electric line 
between Spokane and Newport, fifty-six miles, to be in oper- 


ation in two years. Mrs. M. E, Goddard of Spokane and her 
son, Fred Goddard, a civil engineer, are among the foremost 
of those interested in the project. Thomas Payne of Detroit, 
Mich., is also identified with the company. The company has 
secured the site for a power plant at Albany Falls, on the 
Pend d’Oreille River, a mile northeast of Newport, where 
work will begin as soon as the low-water period begins. 

Great Northern Railway.—M. R. Shellar, government for- 
estry supervisor, has gone to the Cascade tunnel near 
Leavenworth, Wash., west of Spokane, for the purpose of 
cruising the timber on the right of way on which the Great 
Northern-desires to place wiring from Leavenworth to the 
tunnel. It is intended to supplant steam with electricity for 
hauling through the tunnel, and thus obviate the great dis- 
comfort and risk of steam and gas to the traveling public. 
He will inspect the Wenatchee River at the location decided 
on by the Great Northern for dams, embracing the width 
of the river, thus impounding the water at these points, gen- 
erating 7000 horsepower, which will be used principally at the 
Cascade tunnel. 

Panhandle Electric Railway & Power Company.—Thomas 
W. Payne of Detroit, Mich., A. J. Smith of Spokane, Andrew 
Coolin of Priest River, Harry H.-Wallace and John R. Jones 
of Spokane have organized a company to build an electric 
line in the Priest Lake country, northeast of Spokane. The 
project will be carried out by Eastern capital. The power 
will be generated at a plant to be constructed below the out- 
let of Priest Lake in the Priest River valley. A flume is 
planned from the lake to a point down the valley where 
the greater power can be obtained. The lake will be turned 
into a reservoir so that the flow can be equalized throughout 
the year. The line will tap timber belts and mining districts, 
giving heavy tonnage. 

Big Bend Transit Company.—W. A. Nichols of Spokane, 
who has charge of the financing of the company, announces 
that grading on the line between Spokane and Bar Landing 
on the Columbia River has been completed for seven miles, 
and preparations are now being made to hurry the work as 
much as possible. All the grading work on the military 
reservation has been completed to comply with the terms 
of the grant made to the company, and a crew of men with 
teams is now working up the river. H. U. Wallace of the 
Wallace-Coates Bridge Engineering Company of Chicago is 
now in Spokane representing Eastern people who are inter- 
ested in the new road. He said after an inspection trip: “I 
believe it is the most practical route that could be selected, 
as there is a water grade all the way, and no other road in 
the territory could compete with it.” 

Spokane and Inland Electric Systefhn—Eight palace 
coaches from the shops of the J. G. Brill Company at Phila- 
delphia have reached Spokane for use on the Coeur d'Alene 
division, thirty-four miles. The new equipment consists of 


No. 2 coaches also have motors and are finished in mahogany 
and plush and have comfortable high-back seats. The seating 
capacity of No. 1 is fifty-six, of No. 2 is sixty-six,-and No. 3 


carries seventy-five persons. It is fitted with an observation 


platform. The cars are fifty-seven feet and are of a dark-red 


exterior. The trains will be equipped with eight 100-horse- 


power motors and will be capable of drawing two extra 
coaches. The motors are geared sixty-five miles an hour. 

Columbia & Wallula Railway.—H. U. Wallace, of the 
Wallace-Coates Engineering Company, Chicago, has been sent 
to Dayton, Wash., west of Spokane, by an Eastern bonding 
company, which has under consideration the financing of the 
Columbia & Walla Walla electric line from Dayton to Wal- 
lula, via Walla Walla and Milton. Mr. Wallace made a trip 
over the line recently surveyed for an extension to Penne- 
wawa on the Snake River, and made an inspection of the 
power facilities on the upper Tucannon, where there is a 
natural waterfall of 300 feet, capable of developing several 
thousand horsepower, which can be made available at a small 
cost. He believes the road is feasible. The right of way 
between Dayton and Wallula has been secured. The survey 
from Dayton to Pennewawa, fifty miles, is taken to mean 
that a connection with the Spokane and Inland Empire line 
from Spokane to that point is contemplated. 


Pullman, La Crosse & Columbia River.—J. O. Staats of 
La Crosse, has submitted a proposition to the people of 
Whitman County, Wash., south of Spokane, to organize a 
railroad company and build an electric line from Pullman 
to La Crosse and Hooper, to be called the Pullman, La Crosse 
& Columbia River Railroad, forty-two miles. It is to connect 
at Pullman with the Oregon Railroad & Navigation Company 
and at Hooper with. the new Portland-Seattle branch of the 
Northern Pacific. The route will be from Pullman to Union 
Flat, via Wilbur Gulch, thence crossing the flat to Little 
Pennewawa Creek, thence down that creek and across the 
divide to Alkali Flat, thence to La Crosse, via Willow Creck. 
Power will be generated at Palouse Falls, near Washtucna. 
if sufficient force can be obtained. If not, steam will be used. 
The proposed line will occupy almost the route selected by 
the Northern Pacific several years ago when it was proposed 
to build a cut-off to connect with the main line near Pasco, 
thus saving a long ‘haul to Marshall Junction and back to 
Pasco. The lime will be 130 miles shorter than the road now 
running from Pullman to Pasco via Marshall Junction. 


TELEPHONE CONSTRUCTION. 


Fort Benton, Mont.—The Benton-Highwood Telephone 
Company has ordered material for a double line on the 
Shonkin. 

Auburn, Wash.—The Sunset Telephone Company is fit- 
ting up the Howard Building for city exchange and will place 
two expert operators in charge. 


Spokane, Wash—The Home Telephone Company have 
purchased a lot on Augusta Avenue, between Monroe and 
Lincoln Streets, and will build a $50,000 building for sub- 
exchange. 


Bellingham, Wash.—The Sunset Telephone Company has 
opened a service to Maple Falls by connection with Maple 
Falls Telephone Company; has-also opened Crescent No. 2 
line along the Lynden road, and will construct a line from 
Maple Falls to Glacier at once. 
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POWER AND LIGHT. 


Albion, Idaho.—Board of Trustees of the Albion State Nor- 
mal School will receive bids for the furnishing and installing 
of a complete electric lighting plant for the normal school at 
Albion, Idaho, until June 4. 


Tacoma.—An underground cable from A Street up the 
hill on Fifteenth Street to Pacific Avenue, to assist teams in 
hauling heavy loads from dock streets, is asked for in a peti- 
tion for a franchise by George Scofield and Calvin Barlow. 


Conconully, Wash.—It is the intention to put two water 
wheels of the submerged type in the river at Okanogan the 
present year. One of these will be used by Captain Bureau 
to run his planing mill. The other will operate a dynamo to 
generate power for electric lights and be installed by F. W. 
Rosenfelt. 


Weiser, Idaho.—Engineer A. E. Fox returned from Ox 
Bow, where he has been employed by the Ox Bow Electric 
Power Company, surveying the route of the transmission 
line from Ox Bow to Boise. The line has been practically 
decided upon. The main line will run near this city, just at 
the foot of the hills back of the institute and academy. A 
branch line will run from the main line to Weiser to furnish 


‘power to the city. Delivery of poles along the line will begin 


shortly. A large number will be delivered here for distribu- 
tion along the route. 


Portland.—With the growing importance of the East Side 
has come a rearrangement of power in that district by the 
Portland Railway, Light & Power Company. Prior to the 
completion of the new sub-station on Knott Street, near Wil- 
liams Avenue, power for lighting and all other purposes was 
furnished from the West Side sub-station at Seventh and 
Alder Streets. With the installation of this new distributing 
station, power is brought to it directly from Oregon City 
and Cazadero generating plants, as well as from the steam- 
power station in North Portland. The East Side is now 
wholly independent of the West Side in power supply. 


Walla Walla, Wash.—Twelve cars of new machinery have 
been ordered by the Northwestern Gas & Electric Company 
for its gas plant, and after it has been installed Walla Walla 
will have one of the largest and most modern gas plants in 
the entire Northwest. The machinery ordered includes a new 
gas tank or holder, which will have a capacity of 100,000 cubic 
feet of gas. This tank is larger than the one the company 
has at present and will be erected just south of where the 
present tank stands and just north of Mill Creek. A tar ex- 
tractor, condenser and compressor have also been ordered 
and have a capacity of 300,000 feet per day.. The company 
intends to have this machinery installed and ready for use 
some time this summer, and the work of putting it up will 
commence as soon as it arrives. 


Washington Water Power Company.—One million dollars 
will be expended by this company in harnessing the upper 
falls in the Spokane River in Spokane, the purpose being to 
double the horsepower now available. Clifford S. MacCalla, 
assistant manager, announces that a 30,000 horsepower plant 
will be installed, the work occupying from three to five years. 
It will begin as soon as its auxiliary steam plant at Ross 
Park is completed next fall. The completion of the before- 
mentioned plants will give. the company 84,000 ‘horsepower. 
The company has just completed 9000 horsepower plant at 
Post Falls, where another unit will be installed to measure 
the capacity of 12,000. The plant cost $750,000. The Ross 
Park power house is valued at $2,000,000 and the upper falls 
works at $1,000,000. In addition to this $2,000,000 will be ex- 
pended in putting the wires underground. The energy will 
be used for lighting and heating, operating drills in the mines 
of Northern Idaho, rro miles east of Spokane. 


ELECTRIC RAILWAYS. 


Helena, Mont.—Helena Light & Railway Company will 
soon commence work on the State Street extension. 


Conconully, Wash.—Okanogan Electric Railway Com- 
pany is surveying for line from Nighthawk to Brewster. 


Butte, Mont.—Butte Electric Railway Company has been 
granted a franchise to extend its line on Walnut Street for 
six blocks. 


Bellingham, Wash.—Canadian Pacific Railway Company 
has a crew of engineers surveying for an, electric line from 
Sumas to Bellingham. 

Eugene, Ore.—Willamette Valley Company has received 
a large consignment of machinery and tools and will at 
once begin construction of its line in this city. 


Marshfield, Ore-—The Coos Bay Electric Railway Com- 
pany, with a capital of $100,000, is being organized to con- 
struct a line from Marshfield to Coos Bay and work will 
begin at an early date. 


Freewater, Ore.—Walla Walla Valley Traction Company 
will extend its Milton line as far as Milton City Park where 
it will make a loop running on portions of First, Mill, Union, 
Cherry and Thorn Streets. 


Olympia, Wash.—Pacific Traction Company has applied 
to the City Council for a franchise over certain streets, and 
building of the line between American Lake and Olympia 
will begin as soon as rights of way are secured. 


Everett, Wash.—President Rowse of the Cascade Valley 
Railroad Company says his company will have survey com- 
pleted from Rockport to Cascade Pass in two months and 
construction will begin immediately. The line will be forty 
miles long. 


Boise, Idaho.—Idaho Water & Electric Power Company, 
$500,000, by J. L. McClear, P. J. Scallon, and Maud Thorn- 
ton of Coeur d’Alene. The company will build sixteen dams 
on the St. Joe River to develop electric power for use of 
C. M. & St. P. in getting trains over Bitter Root Mountains. 
Cost of dams, exclusive of power plants, will be $923,000. 


MUNICIPAL. 


Georgetown, Wash., Water.— President Paul of the 
Georgetown Water Company says the mains of the company 
from Weir Springs will be enlarged to 8-inch soon. 


Georgetown, Wash., Gas.—The Georgetown Council 
passed the franchise granting to the Seattle Lighting Com- 
pany the right to manufacture and distribute gas in the suburb 
for the next forty-four years. It agrees to lay two miles of 
distributing mains before July 31, 1908. 


NEWS NOTE 


Napa, Cal.—Another application for a franchise to erect 
and maintain poles and wires over the county roads for 
transmitting electricity for power, lighting and heating pur- 
poses, has been made to the Board of Supervisors. The 
application was made in the name of O. L. Beard and the 
right of way requested corresponds with that granted Henry 
Brown, the banker, some weeks ago. Both parties are sup- 
posed to represent the same company, and it is thought that 
the last application was made to cover some point omitted 
in the former. The fact that a franchise has been asked for 
in Sonoma County has given rise to a rumor that the Napa 
County proposition is in the control of the same parties 
as the Sonoma County franchise. 
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TELEPHONES AND TELEGRAPHS. 


Hoquiam, Wash.—The City Council Friday night declared 
the Ed. C. Finch telephone franchise void, alleging Mr. Finch 
had not lived up to the agreement of the franchise ordinance 


La Center, Wash.—La Center & View Telephone Com- 
pany of La Center, $1500, by George W. Lawton, O. F. Shin- 
taffer, J. D. Poole, C. R. Tyner, C. F. Myers, and B. F. 
Anderson. 


North Yakima, Wash.—J. P. Reed, representing the Inde- 
pendent Telephone Company, announces that he will apply 
for a franchise for his company at the next meeting of the 
council. It is the intention of the company to make North 
Yakima the headquarters for Eastern Washington. 


Condon. Ore.—Last week L. C. Lawrence of the local 
telephone service purchased a half interest in the Condon sys- 
tem from Louis Doonar and $1500 is said to have been the 
price. Mr. Lawrence is an experienced line and telephone 
man and intends to put the system in good order and improve 
the present service. 


Washington, D. C.—Bids have been received by the chief 
signal officer of the army for equipment for the proposed 
wireless telegraph station to be established at Fort Gibbon, 
Alaska. Six firms competed for the contract, the bids ranging 
from $7000 to more than $10,000. It has been decided, how- 
ever, to reject all bids, as it will be impossible to secure the 
material in time for shipping in this summer. New bids will 
be called for in the fall. The signal corps has purchased 
two steel masts to be used at the new wireless station at 
Circle and Fairbanks. Each tower is to be 200 feet high. 


Redding, Cal—The Shasta Power Company has agreed to 
permit the Forest Bureau to connect with its telephone line. 
The Bureau is building telephone lines in the eastern part of 
the county to serve as a fire alarm system. The Shasta Power 
Company owns a line from Redding to the head of. this ditch 
on Hat Creek; a distance of 40 miles. The Bureau couples up 
with such private lines when it is possible to do so, and fills in 
the gaps with wires of its own. The forest belt in the east of 
Shasta County will be covered with wires and fire alarm sta- 
tions. Connections will be made as far north as Sisson and 


McCloud. 


Reno, Nev.—That the Western Union Telegraph Com- 
pany does not intend to relinquish the business it has built 
up in the southern part of the State without a struggle is 
evidenced by its active plan of extension and improvement 
already started. Engineers have been placed in the field to 
survey, a route from Tonopah to Ely to connect with the 
main lines along the right of way of the Southern Pacific. 
The plan of improvement also includes the installation of 
heavier wires between here and the southern country. This 
work will be commenced to meet the opposition threatened 
by the active operations of the Postal Telegraph people to en- 
ter Nevada. 


San Francisco, Cal—Amended articles of incorporation of 
the Home Telephone Company have been filed with the 
County Clerk recently. They were amended in order to con- 
form with the provisions of an act of the last Legislature 
providing the corporations may issue both common and pre- 
ferred stock. The Home Company will issue both. The new 
Board of Directors, as shown by the articles which are signed 
by the owners of two-thirds of the capital stock, are Mark 
L. Gerstle, Louis F. Beedy, L. H. Baily, W. H. Parkhurst, Jr., 
and C. F. Mohler. Henry T. Scott withdrew in 1905, when he 
went to the Pacific States Telephone and Telegraph Com- 
pany; John J. Mahoney, Vanderlyn Stow and R. M. Hotaling 
have been superseded by Beedy, Baily, Smith, Ochiltree, Park- 
hurst and Mohler. J. S. Torrance remains as treasurer. The 
capital stock remains as before—$10,000,000—but it is divided 
into $5,000,000 preferred and $5,000,000 common. 


FINANCIAL. 


San Francisco, Cal—The Home Telephone Company has 
filed with the County Clerk a certificate of bonded indebted- 
ness for the sum of $10,000,000. The issue of the bonds, 
which are for $1000 each, bearing interest at 5 per cent for 
forty years, was voted at a meeting of the directors held May 
28th. The Union Trust Company will handle the issue. 


Pasadena, Cal—The city administration is now sounding 
public sentiment to see what chance there is of getting the 
people to vote additional bonds for either the completion of 
the municipal electric hght plant as at present planned or 
for enlarging it as Superintendent Glass recommends. It 
will take $23,000 to complete the plant as planned on the 
500-kilowatt basis. Glass recommends a plant of tooo kilo- 
watts, which would cost $110,000. 


Sacramento, Cal.—The present trip East of President 
H. A. Butters, of the Northern Electric Railway Company, 


_was made to finance the plans of the company to take over 


the Vallejo and Northern Railway Company. The latter 
concern is incorporated to build a double track interurban 
line 105 miles long from Sacramento to Vallejo. It is also 
to establish with San Francisco from the Navy Yard city. 
A contract for two steamers to ply between Vallejo and San 
Francisco has been let by the Northern Electric Company, 
and the road between Sacramento and Vallejo will be opened 
for traffic by Christmas of 1908. Melville Dozier, the pro- 
moter of the Vallejo and Northern, is now in Sacramento 
consulting members of the local board of trustees in refer- 
ence to his local franchises. The Vallejo and Northern and 
Northern Electric have united in a request for permission to 
build a bridge across the Sacramento River at M Street. 


INCORPORATIONS. 


Los Angeles, Cal—The Porter Ranch Oil Company has 
been incorporated here with a capital stock of $500,000. The 
incorporators are S. C. Hell, J. W. Squires, Frank Garlett, 
and J. L. Murphy. 


San Bernardino, Cal—The Delta Water Company has 
been incorporated at Redlands with a capital stock of $50,000, 
of which half has been subscribed by Arthur Gregory, J. D. 
Langford, and M. C. Butterfield. 


Bakersfield, Cal—The Utah and Bakersfield Oil Com- 
pany has filed articles of incorporation, with a capital stock 
of $500,000. The directors are W. O. La Grange, J. W. 
Brisco, W. T. Davis and others. 


Los Angeles, Cal—The Fremont Oil Company has been 
incorporated here with a capital stock of $500,000. The in- 
corporators are C. M. Gordon, F. Winstanley, H. M. Mosher, 
J. J. Freeman, R. A. Wickenden, and others. 


Los Angeles, Cal—The Jordan Oil Company has been 
incorporated here with a capital stock of $100,000. Those 
behind the company are H. O. Courtney, C. H. Landers, 
George E. Mills, F. M. Allen, and M. F. Grant. 


San Luis Obispo, Cal—The Lucerne Oil Company has 
been incorporated here with a capital stock of $500,000. 
Shares are $1 each. The directors are E. Righetti, of Or- 
cutt, and Peter Tognazzini, and others of this place. 


San Francisco, Cal.—Articles of incorporation have been 
filed by the Mountain Springs Water Company with a capi- 
tal stock of $50,000, shares $100 each. Those backing the 
enterprise are Edwin Schwab, W. C. Webb, and R. M. Sims. 
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POWER AND LIGHT. 


St. Helena, Cal—Henry Brown, the banker of Napa, 
has applied to the trustees here for a franchise to bring his 
power line into the city, and his petition was granted. He 
states that he will apply to Vallejo and Calistoga also. 


Merced, Cal.—Sidney Sprout, the electrical engineer and 
supervising engineer for the Ocean Shore Railway, is in 
Merced looking over the plant of the Merced Falls Gas & 
Electric Company with a view to determining on certain 
improvements to be made in the property in the near fu- 
ture. 


Willows, Cal.—C.. R. Wicks, one of the promoters of the 
Snow Mountain Power Co., of Glenn County, says that the 
preliminary work of this concern has commenced and will 
be rushed as rapidly as possible until the plant is in readiness 
to supply power to this and the neighboring counties. W. 
Meredith, an electrical engineer of the firm of Hunt, Dill- 
man, Meredith & Allen, of San Francisco, has left for the 
site of the works, accompanied by Jack Campbell, M. J. 
Boggs and J. B. Sweet, all of whom are interested in the 
large concern. Meredith has been engaged by the company 
to draw up complete plans for the electrical plant, and it is 
expected that it will take in the neighborhood of two weeks 
to finish the work. Wicks states that he has obtained per- 
mission from the Forestry Department to build a road from 
Fouts Creek to the proposed site. The road will be the first 
step, owing to the fact that it will be impossible’ to haul 
material without it. Wicks, Glenn and Lindstrom, the prime 
movers of the scheme, has purchased an interest in the 
Morris sawmill. This mill will be worked to its fullest 
capacity to furnish lumber for the new company. At the 
June session of the Glenn County Board of Supervisors the 
firm will ask for a franchise to stretch and maintain wires 
and furnish power in Glenn County. The company has 
concluded to incorporate with a capital stock of $500,000. 
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TRANSPORTATION. 


Los Angeles, Cal—For $100 the City Council sold a 
franchise for the Bimini Baths line last week. A franchise 
was also awarded to Walter Brown for an electric car line 
on portions of Third Street and Vermont Avenue. 


Oakland, Cal—The Board of Supervisors granted a 


franchise last week to the Oakland Traction Consolidated 
to lay tracks and operate a line of electric railway in Fruit- 
vale. The proposed road begins at Over Street, runs along 
it to Boulevard Avenue, along the latter to Liese Avenue, 
and thence to Fourteenth Street. The Oakland Traction 
Consolidated paid $500 for the franchise. 


Salinas, Cal—It has been determined by the Spreckels 
interests to build a railroad between this place and the town 
of Spreckels. A corporation will be formed by the Spreck- 
els Sugar Company for the purpose of building the road, 
which is to connect Salinas with the Pajaro Valley Consoli- 
dated Railroad. A suit in the Superior Court will soon be 
instituted to secure a right of way over the property of the 
Trescony estate, which is owned by minors. 


Reno, Nev.—Material has been ordered by Manager 
Campbell, of the Reno Traction Company, for the extension 
of the lines from Fourth Street in the business center of 
the city to Ninth Street along Sierra Street, and thence to 
the gates of the University of Nevada. This work is ex- 
pected to be completed by June 15, and then the cars will 
run from the business section of the city to the University 
grounds. While the Reno Traction Company is improving 
its system, it will extend its line for a mile on South Vir- 
ginia Street to connect with the line of the Reno Develop- 
ment Company, which is now building through a new subur- 
ban tract south of Reno. Later the line of the latter cor- 
poration will be extended to Steamboat Springs. 


CLASSIFIED LIST OF ADVERTISERS 


Alr Compressors Building Material 
monahant, Bulkley & Co. Johns-Manville Co., H. W. 
Rix Comp Air & Mach. Co. Building Pa 

Alternators Johns-Manville Co., H. W. 
Allis-Chalmers Co. 

California Electrical Works Circuit Breakers 
Fort Wayne Electric W: 


National Brake and Electric Co, 
~ a Electric Co. 
Aluminum Electrical Conductors Century-& 


Pierson Roeding & Co. Com 
Annunciators Pacific Blectric Mfg. Co. 
California Blectrical Works. Condensers 


Century-Klein Blectric Co. 

Holtzer-Cabot Elec. ee —— &  . 

Patrick, Carter & Wilkins Co. Rix com air & -. ie © 0. 

Tel. and Elec. Equipment Co. heuer) iilie. Ge. 
Asbestos Products 


be Ww. salon 
Johns-Manville Co., H. W. canine: ieaeabiin i ee 


American Conduit & Mfg. Co. 
Tel. and Elec. uipment Co. 
Century-Klein Electric Co. 


Conduit Fixtures 
American Conduit & Mfg. Co. 
Century-Klein Electric Co. 
-Tel. and Elec. Equipment Co. 


Automatic Sprinklers 
Pacific Fire Extinguisher Co. 


Batteries, Prim 
California Blectrical Works 
Gould Storage Battery Co. 
Standard Electrical Works 
Western Eleccric Co. 


Batteries, Storage 
Coos -Klein Electric Co 
Gould Storage SS 
Electric Storage ry Co. 
Tel. and Elec. Equipment Co. 


om Towers 

Goeriz & Co. 
Moore, Chas. C. Co., Inc. 
Cc. H. Wheeler Mfg. Co. 


Blue Printing Cross Arms 
Century-Klein Electric Co. 

Dietagen Co., Eugene | Tel. and Elec. Equipment Co. 
Boilers Orawin Materials 

Henshaw, Bulkley & Co. 9 

Keystone Boiler Works } letzgen Co., Eugene 

Moore, C. C. & Co., Inc. oui and =e 

Risdon Iron Works Allis-Chalme 

Standard Blectric Works Brooks-Follis oe "Co 

Tracy Engineering Co. California Electrical orks 


Century-Klein Blectric Co. 


Boiler Compounds Pacific Electric Mfg. Co. 


Dearborn Drug & — here 


. Fort W: e Electric Works 
Johns-Manville Co., Gensinnt tnd me ea ng 


Buffers Holtzer-Cabot Elec. Co. 
Northern Electrical Mfg. Co. Northern Blec. Mfg. Co. 





Standard WBilectrical Works 
Tel. and Elec. Equipment Co. 
Westinghouse Elec. & Mfg. Co 


Electric Ventilating Fans 


Century-Klein Electric Co. 
Wagner Blec. Mfg. Co. California Electrica! Works 
Elevators Northern Blectrical Mfg. Co. 


Van Emon Engineering Co. — Engines, Boilers, Heaters, etc. 


Allis-Chalmers Co. 
Henshaw, Bulkley & Co. 
Moore, Chas. C. Co., Inc. 


Electric Car Heaters 


Johns-Manville Co., H. W. 
Northern Blectrical Mfg. Co. 


Electric Grinders 


California Electrical Works 
Northern Electrical Mfg. Co. 
Tel. and Elec. Equipment Co. 


Electric Heating Oevices 
Johns-Manville Co., H. W. 


Electrical Instruments 


Cutter Co., The 
Century-Klein Electric Co. 
Fort ayne Electric Works 
General Electric Co. 
Westhachauss wet Fae. So 
ouse Elec. . Co. 
Weston Elec. Instrument’ Co. Engines, Gas and Gasoline 


Electrical Machinery ” Allis-Chalmers Co. 


California Electrical Works eee cee te ins. 


ee Electrical Mfg. Co.. Westinghouse Machine Co. 


Electrical Works 
Century-Klein Electric Co. | Engineers and Contractors 


Electric Watchman’s Clocks 


Pacific Fire Extinguisher Co. 
Tel. and Ekec. Equipment Co. 


Engineers, Chemical 
Smith, Emery & Co. 
Moore & Co., Chas. C., Inc. 
* Ohmen Engine Works 
Standard Elec. Works 
Tracy Engineering Co. 
Westinghouse Machine Co. 


Electric Polishers Brooke Pewee oF Corporat’n 
i es 
Northern Blectric Mfg. Co. = Gajifornia Biectrical Works 


Cannon, Edward F. 


Electric Railway Appliances Centurv-Kiein Co. 
Pierson, Roedi & Co. Copeland, Clem A. 
Johns- Manville , H.W. Doble Co., Abner 


Cory, Cc. L. 

Electrical Supplies General Electric Co. 
California Electrical Works Hunt, Dillman, Meredith & 
Century-Klein Electric Co. Allen 
Standard Electrical Works k 
Tel. and Blec. Equipment Co. Sith, Emery & Co. 
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